Abstract. We analysed the DNA sequences of the mitochondrial cytochrome b gene for 49 specimens of the Western spadefoot toad, Pelobates cultripes, from Spain, and one sample from France, with a focus on populations from Galicia in northwestern Spain. Our results point to a generally low mitochondrial differentiation of the species across its distributional range although some phylogeographic structure was detected. Galician populations from coastal localities, from the A Limia region, and from Monforte appeared to be closely related, whereas the only available sample from the relict Galician population from near O Barco de Valdeorras has the same haplotype as the samples from Burgos, in central Spain.
The family Pelobatidae consists of one extant genus, Pelobates Wagler, 1830, containing four species of Afro-European spadefoot toads (García-París, Buchholz and Parra-Olea, 2003) . This genus includes predominantly burrowing species, generally not considered to be very mobile over long distances (Eggert, 2002) . Spadefoot toads have narrow habitat requirements (Shpun et al., 1993; Nöllert, 1997) , and environmental conditions strongly influence their population dynamics. Therefore paleoenvironmental conditions have played a key role in structuring current populations (Eggert et al., 2006; Crottini et al., 2007) . The Western spadefoot toad, Pelobates cultripes Cuvier, 1829, is distributed across most of the Iberian Peninsula (except for the north), along the French Mediterranean littoral, and in isolated populations at the Western Atlantic French coast (Lizana, 1997a (Lizana, , 1997b ; ACEMAV, Duguet Melki, 2003; Malkmus, 2004) . Pelobates cultripes is a widespread Iberian species with, however, a relatively small area of occupancy within its range. In the Iberian Peninsula it is mostly present in the Mediterranean region and it is more abundant in the south, but is absent from the Cantabrian area and the Pyrenees (Tejedo and Reques, 2002; Cruz, 2008) . It mostly inhabits siliceous sandy soils, where its populations are more uniformly distributed, while on calcareous substrates its populations are scarce (García-París, Montori and Herrero, 2004) . The species is typically found in exposed habitats with low vegetation cover and temporary lentic water bodies. In the region of Galicia, northwest of Spain, Pelobates cultripes is the amphibian with the most restricted distribution, only occurring patchily in the south. Historically it was present in Galician inland zones (Monforte de Lemos, in Lugo; O Barco de Valdeorras, Verín, and A Limia in Ourense; Gándaras de Budiño in Pontevedra) and on the southern coast, principally in the Rías Baixas (Pontevedra) and the southern littoral of A Coruña province (Galán and Fernández, 1993; Balado, Bas and Galán, 1995; Tejedo and Reques, 2002) . The species is generally not threatened, except for some peripheral populations. However, during the last three decades several Galician populations have become extinct, e.g., in Gándaras de Budiño in the inland, in Carnota-Louro, and in the Rías Baixas area, mostly due to the alteration of wetlands and the introduction of invasive species (Galán, 2008) .
Pelobates cultripes is the sister species of the North African P. varaldii (García-París, Buchholz and Parra-Olea, 2003; Veith et al., 2006) . Besides general assessments of the phylogenetic position of Pelobates cultripes among pelobatoid frogs on the basis of partial or complete mitochondrial sequences (García-París, Buchholz and Parra-Olea, 2003; Gissi et al., 2006; Veith et al., 2006) , no studies have thus far addressed the molecular differentiation of this species. The aim of this study is to assess the molecular differentiation of the northwesternmost populations of Pelobates cultripes which currently occur in two major geographic clusters of populations in Galicia: one of these in coastal areas of southwestern Galicia, mainly in sandy dune areas, a second one in the inland close to the area of the now desiccated Antela lake around A Limia. Isolated relict populations also occur near Monforte de Lemos (in Lugo province) and O Barco de Valdeorras (in Ourense province). We compare mitochondrial DNA sequences of individuals from these populations with representative samples from other sites in Spain and a sample from the French Mediterranean littoral.
We extracted total genomic DNA from fin clips of tadpoles preserved in 99% ethanol using a salt extraction protocol (Bruford et al., 1992) . We amplified fragments of 689 bp of the mitochondrial cytochrome b gene via polymerase chain reaction using the primers L15162 (Taberlet, Meyer and Bouvet, 1992) and H15915 (Irwin, Kocher and Wilson, 1991) following Crottini et al. (2007) . A minimum-spanning network was constructed using the TCS software package (Clement, Posada and Crandall, 2000) , which employs the statistical parsimony method of Templeton, Crandall and Sing (1992) . Care was taken to use only one tadpole per pond (sometimes two tadpoles from large ponds) to avoid sampling full siblings. Altogether, DNA sequences of 28 specimens from eight Galician localities and 20 specimens of 11 additional populations across Spain ( fig. 1 and table 1 ) were determined and deposited in Genbank (accession numbers: GU983048-GU983095). Two Cyt b sequences of P. cultripes were retrieved from GenBank (Accession Numbers: AJ871086 and DQ333373).
The resulting haplotype network ( fig. 1 ) consists of 12 haplotypes separated by a maximum of six mutational steps. However, because of the restricted number of individuals studied we assume that some additional genetic variation exists within this species, especially considering that only one sample from France was used and we did not include samples from Portugal.
The central haplotype H2 is predominant in all Galician populations from the southern coast (populations: 1-4), from A Limia (Ponteliñares, 7 and Porqueira, 8), and from Monforte de Lemos (5). Haplotype H2 was not found in the population from O Barco de Valdeorras (6) where, however, only one individual was sequenced. In addition, we observed one singleton haplotype each in one coastal population (H1; at A Lanzada, population 4) and at A Limia (Ponteliñares, population 7) (H3). The predominant Galician haplotype H2 was shared with populations from Madrid (19), Ávila (10) and Toledo (11-11b) in central Spain. In contrast, the Galician population from O Barco de Valdeorras (6) shared its haplotype (H4) with the population from Burgos (9). For distribution of haplotypes in other localities, see fig. 1 and table 1. Interestingly, in Spain the haplotype H8 has been found along the Mediterranean littoral in Murcia (16) and Granada (17), and also in France (20).
Our data point to a general low mitochondrial differentiation of the Western spadefood toad across most of its range. In Galicia, the presence of altogether four haplotypes in 28 samples clearly suggests a lower variability than in Rana temporaria parvipalmata, a frog subspecies with its distributional center located in the region (Galán et al., 2010) . Some phylogeographic structure is recognizable in Spain, but haplotype sharing partly occurs across large distances, pointing to a high vagility. This is similar to the situation observed in Pelobates fuscus which led Eggert et al. (2006) to postulate an unusually slow rate of mtDNA evolution in spadefoot toads. Also Nevo and Beiles (1991) reported that Pelobates are among the amphibians with the lowest levels of allozyme heterozygosity and polymorphism. In addition, a comparatively low phylogeographic structure in amphibians breeding in temporary ponds as opposed to those breeding in more permanent streams, or characterized by direct development, has been observed before (e.g., Crottini et al., 2008; Makowsky, Chesser and Rissler, 2009; see Vences and Wake, 2007 for additional references).
The low genetic diversity observed in the Monforte de Lemos (5), A Limia (7-8) and coastal Galician populations (1-4) suggests that those populations might have a common origin by range expansion, whereas the haplo- Table 1 . Locality number (as in map in fig. 1 ), localities sampled, province, number of individuals sampled per locality (N ), and haplotypes encountered at each locality (haplotype number as in fig. 1 
